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(57) ABSTRACT

A package structure and a manufacturing method for the
same are provided. The package structure includes a circuit,
a mold sealing layer, a conductive metal board, and a
conductive layer. The circuit board includes a substrate and
a first electronic element disposed on the substrate. The
mold sealing layer 1s disposed on the substrate and covers
the first electronic element. The mold sealing layer has a top
surface, a bottom surface corresponding to the top surface,
and a si1de surface connected between the top surface and the
bottom surface. The conductive metal board 1s disposed on
the top surface and adjacent to the first electronic element.
The conductive layer 1s disposed on the side surface and
clectrically connected to the conductive metal board. The
conductive metal board and the conductive layer are each an
independent component.
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A circuit board module 1s provided, the circuit board
module 1ncludes a substrate component part, and a

plurality of first electronic clement disposed on substrate| 101
component part
A sealing adhesive 1s coated on the circuit 310
board module
A conductive metal board module 1s disposed on the
sealing adhesive that has not solidified 5103

The sealing adhesive 1s solidified to form
a mold sealing structure that 1s combined S104
to the conductive metal board module

The conductive metal board module and the
mold sealing structure are cut to form a S105
plurality of containing grooves

A plurality of conductive coating layers 1s 106
formed 1n the plurality of containing grooves 1
The plurality of conductive coating layers are <107

cut to form a plurality of package structures

F1G. 4
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A plurality of conductive glue layers are 106
coated 1n the plurality of containing grooves 1061
The plurality of conductive glue layers are solidified
to form the plurality of conductive coating layers 51062

FIG. 5
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A circuit board module 1s provided, the circuit
board module 1ncludes a substrate component

part and a plurality of first electronic element 5201
disposed on the substrate component part 10A
A sealing adhesive 1s coated on the circuit 0
board module
A plurality of conductive metal boards are disposed
on a sealing adhesive that has not solidified 5203

The sealing adhesive has been solidified to
form a mold sealing structure that 1S combined 704
to the plurality of conductive metal boards

The mold sealing structure and the substrate
component part are cut apart completely to form 3705
the plurality of package structures to be coated

A conductive layer 1s formed on the 906
package structure to be coated 2

Fl1G. 14
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PACKAGE STRUCTURE COMPRISING
CONDUCTIVE METAL BOARD AND
GROUND ELEMENT

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application 1s a divisional application of the U.S.

application Ser. No. 17/015,140, filed on Sep. 9, 2020 and
entitled “PACKAGE STRUCTURE AND METHOD FOR
MANUFACTURING THE SAME”, the entire disclosures
of which are incorporated herein by reference.

Some references, which may include patents, patent appli-
cations and various publications, may be cited and discussed
in the description of this disclosure. The citation and/or
discussion of such references 1s provided merely to clarily
the description of the present disclosure and i1s not an
admission that any such reference 1s “prior art” to the
disclosure described herein. All references cited and dis-
cussed 1n this specification are incorporated herein by ret-
erence 1n their entireties and to the same extent as 1f each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to a package structure, and
more particularly to a package structure and a method for
manufacturing the same.

BACKGROUND OF THE DISCLOSURE

The existing package structure mostly has the ability of
clectromagnetic shielding. In a 5G (5th-generation) commu-
nication technology or an automotive field, in addition to the
need of electromagnetic shielding for wireless communica-
tion chip or digital chip with high performance, the heat
dissipation efliciency of the abovementioned chips directly
influences their overall performance and reliability. How-
ever, while the existing chip architecture focuses on the
ability of electromagnetic shielding, the heat dissipation
clliciency remains to be improved.

Therefore, how to improve the heat dissipation efliciency
of the package structure with electromagnetic shielding by
moditying the packaging architecture has become a critical
topic 1n the industry.

SUMMARY OF THE DISCLOSURE

In response to the above-referenced technical madequa-
cies, the present disclosure provides a package structure and
a manufacturing method for the same.

In one aspect, the present disclosure provides a package
structure. The package structure includes a circuit, a mold
sealing layer, a conductive metal board, and a conductive
layer. The circuit board includes a substrate and a first
clectronic element disposed on the substrate. The mold
sealing layer 1s disposed on the substrate and covers the first
clectronic element. The mold sealing layer has a top surface,
a bottom surface corresponding to the top surface, and a side
surface connected between the top surface and the bottom
surface. The conductive metal board 1s disposed on the top
surface and adjacent to the first electronic element. The
conductive layer 1s disposed on the side surface and elec-
trically connected to the conductive metal board. The con-
ductive metal board and the conductive layer are each an
independent component.
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In certain embodiments, the present disclosure provides a
method for manufacturing a package structure. The method
includes: providing a circuit board module, with the circuit
board module including a substrate component part and a
plurality of first electronic elements being disposed on the
substrate component part; coating a sealing compound to the
circuit board module to cover the plurality of first electronic
clements; disposing a conductive metal board module on the
sealing compound that has not solidified; solidifying the
sealing compound to form a mold sealing structure that 1s
combined to the conductive metal board module by the
sealing compound, with the mold sealing structure covering
the plurality of first electronic elements; cutting the conduc-
tive metal board module and the mold sealing structure to
form a plurality of containing grooves, and expose a con-
ductive ground element of the substrate component part
from the plurality of containing grooves; forming a conduc-
tive coating layer 1n the plurality of containing grooves, with
the conductive coating layer being electrically connected to
the conductive ground element and the conductive metal
board module; and cutting the conductive coating layer apart
to form a plurality of package structures.

In another aspect, the present disclosure provides a
method for manufacturing a package structure. The method
includes: providing a circuit board module, with the circuit
board module including a substrate component part and a
plurality of first electronic elements disposed on the sub-
strate component part; coating a sealing adhesive on the
circuit board module to cover the plurality of first electronic
clements; disposing a plurality of conductive metal boards
the sealing compound which has not solidified; solidifying
the sealing compound to form a mold sealing structure
combining the conductive metal board with the sealing
compound, the mold sealing structure covering the plurality
of first electronic elements; cutting the mold sealing struc-
ture and the substrate component part form a plurality of
package structures to be coated; and forming a conductive
layer on the plurality of package structures to be coated.

Therefore, by virtue of “the conductive metal board being,
disposed on the top surface and adjacent to the first elec-
tronic element”, “the conductive layer being disposed on the
side surface and electrically connected to the conductive
metal board” and “the conductive metal board and the
conductive layer being each an independent component”,
the package structure U of the present disclosure has the
ability of electromagnetic shielding, and the heat dissipation
elliciency of the package structure 1s also improved. In
addition, by virtue of “disposing a conductive metal board
module on the sealing compound that has not solidified” and
“forming a conductive coating layer on the plurality of
containing grooves, with the conductive coating layer being
clectrically connected to the conductive ground element and
conductive metal board module™, the package structure of
the present disclosure has the ability of electromagnetic
shielding and the heat dissipation efliciency of the package
structure 1s also 1improved.

These and other aspects of the present disclosure waill
become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be aflected without departing from the
spirit and scope of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more fully understood
from the following detailed description and accompanying
drawings.
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FIG. 1 illustrates a sectional view of an implementation of
a package structure according to a first embodiment of the

present disclosure.

FIG. 2 1llustrates a sectional view of another implemen-
tation of the package structure according to the first embodi-
ment of the present disclosure.

FIG. 3 illustrates a sectional view of yet another imple-
mentation of the package structure according to the first
embodiment of the present disclosure.

FIG. 4 1s a flow chart of a method for manufacturing a
package structure according to a second embodiment of the
present disclosure.

FIG. 5 1s a schematic diagram of the step S106 of the
method for manufacturing the package structure according
to the second embodiment of the present disclosure.

FIG. 6 1s a schematic view of a step of the method for
manufacturing the package structure according to the second
embodiment of the present disclosure.

FIG. 7 1s a schematic view of another step of the method
for manufacturing the package structure according to the
second embodiment of the present disclosure.

FIG. 8 1s a schematic view of yet another step of the
method for manufacturing the package structure according
to the second embodiment of the present disclosure.

FIG. 9 1s a schematic view of another step of the method
for manufacturing the package structure according to the
second embodiment of the present disclosure.

FIG. 10 1s a schematic view of another step of the method
for manufacturing the package structure according to the
second embodiment of the present disclosure.

FIG. 11 1llustrates a top view of the package structure in
FIG. 10.

FI1G. 12 1s a schematic view of another step of the method
for manufacturing the package structure according to the
second embodiment of the present disclosure.

FIG. 13 1s a schematic view of another step of the method
for manufacturing the package structure according to the
second embodiment of the present disclosure.

FIG. 14 1s a flow chart of a method for manufacturing a
package structure according to a third embodiment of the
present disclosure.

FIG. 15 1s a schematic view of a step of the method for
manufacturing the package structure according to the third
embodiment of the present disclosure.

FIG. 16 1s a schematic view of another step of the method
for manufacturing the package structure according to the
third embodiment of the present disclosure.

FI1G. 17 1s a schematic view of another step of the method
for manufacturing the package structure according to the
third embodiment of the present disclosure.

FIG. 18 illustrates a sectional view of an implementation
ol the package structure according to the third embodiment
of the present disclosure.

FI1G. 19 illustrates a sectional view of another implemen-
tation of the package structure according to the third
embodiment of the present disclosure.

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

(L]

The present disclosure 1s more particularly described in
the following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled i the art. Like numbers in the
drawings 1ndicate like components throughout the views. As
used in the description herein and throughout the claims that
follow, unless the context clearly dictates otherwise, the
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meaning of “a”, “an”, and *“‘the” includes plural reference,
and the meaning of “in” mcludes “in” and “on”. Titles or

subtitles can be used herein for the convenience of a reader,
which shall have no influence on the scope of the present
disclosure.

The terms used hereimn generally have their ordinary
meanings 1n the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed 1n more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance 1s to be
placed upon whether a term 1s elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms 1is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure 1s not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

First Embodiment

Reference 1s made to FIG. 1, which 1llustrates a sectional
view ol a package structure according to a first embodiment
of the present disclosure. The present disclosure provides a
package structure U and a production method thereof. The
first embodiment 1ntroduces an entire architecture of the
package structure U, and the method for manufacturing the
package structure U will be explained in the following
embodiments. In addition, it should be noted that in one
embodiment, the package structure U and the production
method thereol provided in the present disclosure may be
utilized 1n packaging semi-conductor elements, chips, cir-
cuits, and the like, which 1s not limited in the present
disclosure. In addition, in one embodiment, the package
structure U and the production method thereof provided 1n
the present disclosure may be applicable to RF S1P (radio-
frequency system 1n package).

Referring to 1, the package structure U includes a circuit
board 1, a mold sealing layer 2, a conductive metal board 3,
and a conductive layer 4. The circuit board 1 includes a
substrate 10 and a first electronic element 11 disposed on
substrate 10. For example, the circuit board 1 may be a PCB
(printed circuit board), and the first electronic element 11
may be a chip or wires disposed on the substrate 10. In
addition, the circuit board 1 further includes at least one of
a second electronic element 12 and other electronic elements
(not shown 1n FIG. 1) disposed on the substrate 10, and the
second electronic element 12 may be a chip or wires
disposed on the substrate 10. However, the present disclo-
sure 1s not limited to the abovementioned examples.

The mold sealing layer 2 1s disposed on the substrate 10
and directly contacts and covers the first electronic element
11 and the second electronic element 12. The mold sealing
layer 2 has a top surface 201, a bottom surface 202 corre-
sponding to the top surface 201, and a side surface 203
connected between the top surface 201 and the bottom
surface 202. In addition, the conductive metal board 3 1s
disposed on the top surface 201 of the mold sealing layer 2,
and a vertical projection of the conductive metal board 3
onto the top surface 201 of the mold sealing layer 2 at least
partially overlaps with vertical projections of the first elec-




US 11,869,850 B2

S

tronic element 11 and the second electronic element 12 onto
the top surface 201 of the mold sealing layer 2. In addition,
the conductive layer 4 1s disposed on the side surface 203 of
the mold sealing layer 2 and electrically connected to
conductive metal board 3, and the conductive metal board 3
and the conductive layer 4 are each an independent compo-
nent.

For example, the mold sealing layer 2 may be made of
resin, €.g., epoxy resin or silica gel the conductive metal
board 3 may be a conductive board, e.g., a pre-formed metal
heat dissipation foil, and the conductive layer 4 1s a coating,
layer which 1s formed by an overlay or a colloid. However,
it should be noted that actual materials of the mold sealing
layer 2, the conductive metal board 3 and the conductive
layer 4 are not limited 1n the present disclosure. In addition,
it should be noted that conductive metal board 3 and the
conductive layer 4 being each an independent component
indicates that the conductive metal board 3 and the conduc-
tive layer 4 are made of different materials. Alternatively, the
conductive metal board 3 and the conductive layer 4 are
made of a same base material but are respectively doped
with other materials having different characteristics, such
that the conductive metal board 3 and the conductive layer
4 have different material characteristics.

The conductive metal board 3 has a top face 301, a bottom
tace 302 corresponding to the top face 301, and a side face
303 connected between the top face 301 and the bottom
surface. The bottom face 302 of the conductive metal board
3 adheres to the top surface 201 of the mold sealing layer 2.
In addition, the conductive layer 4 simultaneously abuts
against the side surface 203 of the mold sealing layer 2 and
the side face 303 of the conductive metal board 3, so that the
conductive layer 4 1s electrically connected to the conduc-
tive metal board 3. In addition, 1n the present disclosure, the
circuit board 1 further includes a conductive ground element
13 disposed on the substrate 10. The conductive metal board
3 and the conductive layer 4 are electrically connected to the
conductive ground element 13, and the conductive layer 4 1s
clectrically connected between the conductive metal board 3
and the conductive ground element 13, 1.e., the conductive
layer 4 1s cascaded on a conduction path between the
conductive metal board 3 and the conductive ground ele-
ment 13. In addition, for example, the conductive ground
clement 13 has an exposed surface 130 for which the
substrate 10 1s exposed, and the conductive layer 4 simul-
taneously abuts against the side surface 203 of the mold
sealing layer 2, the side face 303 of the conductive metal
board 3 and exposed surface 130, thereby the conductive
layer 4 1s electrically connected to the conductive metal
board 3 and the conductive ground element 13. However, in
other embodiments, the conductive layer 4 may simultane-
ously abut against the side surface 203 of the mold sealing
layer 2, the side face 303 of the conductive metal board 3,
at least a portion of the top face 301 of the conductive metal
board 3 and the exposed surface 130 of the conductive
ground element 13, thereby the conductive layer 4 1s elec-
trically connected to the conductive metal board 3 and the
conductive ground element 13. In addition, 1n other embodi-
ments, the conductive layer 4 may simultancously abut
against the side surface 203 of the mold sealing layer 2, the
top surface 201 of the mold sealing layer 2, the side face 303
of the conductive metal board 3 and the exposed surtace 130
of the conductive ground element 13, thereby the conductive
layer 4 1s electrically connected to the conductive metal
board 3 and the conductive ground element 13. In other
words, the present disclosure can be provided without lim-
iting which surfaces of the mold sealing layer 2 and the
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conductive metal board 3 that the conductive layer 4 abuts
against. With this structure, the conductive metal board 3
and the conductive layer 4 are connected to the ground
through the conductive ground element 13 of the circuit
board 1. In addition, by connecting the conductive metal
board 3 and the conductive layer 4 to the ground, the
package structure U 1s shielded from electromagnetic inter-
ference.

Referring to FIG. 1, 1n one embodiment of the present
disclosure, the first electronic element 11 may be an element
that generates heat the most on the circuit board 1, and the
conductive metal board 3 1s disposed on the top surface 201
of the mold sealing layer 2 and adjacent to the first electronic
element 11. With this structure, since the conductive metal
board 3 1s disposed adjacent to the first electronic element
11, the present disclosure utilizes the conductive metal board
3 to absorb an amount of heat that 1s generated by the first
clectronic element 11, in order to facilitate the heat dissipa-
tion ethiciency of the first electronic element 11. Preferably,
in the present disclosure, only the mold sealing layer 2 1s
disposed between the conductive metal board 3 and the first
electronic element 11, that 1s, the bottom face 302 of the
conductive metal board 3 directly contacts and covers onto
the top surface 201 of the mold sealing layer 2. However, in
other embodiments, a thermal pad or a thermal paste may be
disposed between the conductive metal board 3 and the first
clectronic element 11, which 1s not limited in the present
disclosure. In addition, 1t should be noted that the present
disclosure takes an example where only the mold sealing
layer 2 1s disposed between the conductive metal board 3
and the first electronic element 11, and the bottom face 302
of the conductive metal board 3 1s closely adjacent to the
first electronic element 11. For example, a first predeter-
mined gap G1 may be smaller than 500 micrometers (um),
and preferably, the first predetermined gap G1 may be
smaller than 100 micrometers. With this structure, the first
clectronic element 11 1s disposed as closely adjacent as
possible to the conductive metal board 3 1n order to facilitate
the heat dissipation etliciency of the first electronic element,
which 1s not limited 1n the present disclosure.

Reference 1s made to FIG. 2, which 1illustrates another
sectional view of the package structure according to the first
embodiment of the present disclosure. As can be seen by
comparing FIG. 2 with FIG. 1, in the embodiment of FIG.
2, the shape of the conductive metal board 3 i1s changed, so
that the conductive metal board 3 1s more adjacent to the first
clectronic element 11 in order to facilitate the heat dissipa-
tion efliciency of the first electronic element 11. Moreover,
compared with the implementation of FIG. 1 1n which the
conductive ground element 13 1s disposed on the surface of
the substrate 10, the conductive ground element 13 1s
embedded into the substrate 10 1n the implementation of
FIG. 2. However, the present disclosure can be provided
without limiting the location of the conductive ground
clement 13. It 1s worth noting that, 1n some situations, the
second electronic element 12 and the conductive metal
board 3 may interiere with each other (e.g., cross talk) when
they are disposed too adjacent to each other. Therefore, 1n
order to facilitate the heat dissipation efhiciency of the first
clectronic element 11 and prevent the second electronic
clement 12 from experiencing electromagnetic interierence
at the same time, 1n the embodiment of FIG. 2, the second
clectronic element 12 1s more distant away from the con-
ductive metal board 3 than the first electronic element 11,
1.€., the first electronic element 11 1s disposed more adjacent
to the conductive metal board 3 than the second electronic
element 12. In addition, 1t should be noted that characteris-




US 11,869,850 B2

7

tics of other components of the package structure U in FIG.
2 are similar to those of the package structure U 1n FIG. 1,
and will not be reiterated herein.

In the embodiment of FIG. 2, the first electronic element
11 has a first predetermined height H1, the second electronic
clement 12 has a second predetermined height H2, and the
first predetermined height H1 1s smaller than the second
predetermined height H2. In addition, a first predetermined
gap (31 1s defined between the first electronic element 11 and
the conductive metal board 3, a second predetermined gap
(G2 1s defined between the second electronic element 12 and
the conductive metal board 3, and the first predetermined
gap (1 1s smaller than the second predetermined gap G2.
For example, the first predetermined gap G1 may be smaller
than 500 micrometers, and preferably, the first predeter-
mined gap G1 may be smaller than 100 micrometers, which
1s not limited 1n the present disclosure.

The conductive metal board 3 includes a body portion 31
and a heat dissipating portion 32 connected to the body
portion 31. The heat dissipating portion 32 1s 1n a concave
shape relative to the body portion 31, thereby the heat
dissipating portion 32 1s disposed adjacent to the {irst
clectronic element 11, and the heat dissipating portion 32 1s
disposed more adjacent to the substrate 10 than the body
portion 31. In addition, a vertical projection of the heat
dissipating portion 32 onto the substrate 10 at least partially
overlaps with a vertical projection of the first electronic
clement 11 onto the substrate 10, the body portion 31 1is
disposed adjacent to the second electronic element 12, and
a vertical projection of the body portion 31 onto the substrate
10 at least partially overlaps with a vertical projection of the
second electronic element 12 onto the substrate 10. In
addition, the conductive metal board 3 further includes a
connecting portion 33 connected between the body portion
31 and the heat dissipating portion 32, the bottom face 302
located on the body portion 31 1s parallel to the bottom face
302 located on the heat dissipating portion 32, and the
bottom face 302 located on the connecting portion 33 ramps
down from the bottom face 302 located on the body portion
31 to the bottom face 302 located on the heat dissipating
portion 32.

Moreover, a first predetermined distance D1 1s defined
between the bottom face 302 located on the body portion 31
ol the conductive metal board 3 and the bottom surface 202
of the mold sealing layer 2, a second predetermined distance
D2 1s defined between the bottom face 302 located on the
heat dissipating portion 32 of the conductive metal board 3
and the bottom surface 202 of the mold sealing layer 2, and
the first predetermined distance D1 1s greater than the
second predetermined distance D?2.

Reference 1s made to FIG. 3, which illustrates another
sectional view of the package structure according to the first
embodiment of the present disclosure. As can be seen by
comparing FIG. 3 with FIG. 1, in the embodiment of FIG.
3, the shape of the conductive metal board 3 may be
modified 1 order to accommodate to a height of the first
clectronic element 11, so as to facilitate the heat dissipation
elliciency of the first electronic element 11. In addition, 1t
should be noted that other structures of the package structure
U 1n FIG. 3 are similar to those of the package structure U
in FIG. 1, which 1s omatted.

In the embodiment of FIG. 3, the first electronic element
11 has a third predetermined height H3, the second elec-
tronic element 12 has a fourth predetermined height H4, and
the third predetermined height H3 1s greater than the fourth
predetermined height H4. In addition, a first predetermined
gap (31 1s defined between the first electronic element 11 and
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the conductive metal board 3, a second predetermined gap
(G2 1s defined between the second electronic element 12 and

the conductive metal board 3, and the first predetermined
gap (1 1s smaller than the second predetermined gap G2.
For example, the first predetermined gap G1 may be smaller
than 500 micrometers, and preferably, the first predeter-
mined gap G1 may be smaller than 100 micrometers, which
1s not limited 1n the present disclosure.

In detail, 1n the embodiment of FIG. 3, the heat dissipating,
portion 32 of the conductive metal board 3 1s convex relative
to the body portion 31 of the conductive metal board 3, a
vertical projection of the heat dissipating portion 32 onto
substrate 10 at least partially overlaps with a vertical pro-
jection of the first electronic element 11 onto the substrate
10, and body portion 31 1s disposed more adjacent to the
substrate 10 than the heat dissipating portion 32. In addition,
a third predetermined distance D3 1s defined between the
bottom face 302 located on the conductive the body portion
31 of the metal board 3 and the bottom surface 202 of the
mold sealing layer 2, a fourth predetermined distance D4 1s
defined between the bottom face 302 located on the heat
dissipating portion 32 of the conductive metal board 3 and
the bottom surface 202 of the mold sealing layer 2, and the
third predetermined distance D3 1s smaller than the fourth
predetermined distance D4. In addition, the bottom face 302
located on body portion 31 1s parallel to the bottom face 302
located on the heat dissipating portion 32, and the bottom
face 302 located on connecting portion 33 ramps up {from
bottom face 302 located on body portion 31 to the bottom
tace 302 located on the heat dissipating portion 32.

Second Embodiment

Referring to FIG. 4 and FIG. 6 to FIG. 13, FIG. 4 15 a flow
chart of a method for manufacturing a package structure
according to a second embodiment of the present disclosure,
FIG. 6 to FIG. 13 are schematic diagrams of a plurality of
steps of the method for manufacturing the package structure
according to the second embodiment of the present disclo-
sure, respectively. It should be noted that characteristics of
cach element in a method for manufacturing the package
structure U provided 1n the second embodiment are similar
to those 1n the abovementioned embodiment, and will not be
reiterated herein. In addition, the second embodiment takes
the package structure U in FIG. 2 for example, and the
package structures U in FIG. 1 and FIG. 3 may be produced
according to the method for manufacturing the package
structure U provided in the second embodiment.

Referring to FIG. 4 and FIG. 6, in the step S101, a circuit
board module 1A 1s provided. The circuit board module 1A
includes a substrate component part 10A, and a plurality of
first electronic element 11 disposed on substrate component
part 10A. For example, the substrate component part 10A
includes a plurality of substrates 10 1n which each of the
plurality of substrates 10 1s equivalent to the substrate 10 1n
FIG. 1 to FIG. 3, that 1s, the plurality of substrates 10 are
connected before the substrate component part 10A 1s
divided apart in the following process. In addition, a plu-
rality of second electronic elements 12 and a plurality of
conductive ground elements 13 are disposed on the substrate
component part 10A.

Referring to FIG. 4 and FIG. 7, 1n the step S102: a sealing
compound 2A 1s coated on the circuit board module 1A. For
example, the sealing compound 2A 1s utilized to cover the
plurality of first electronic element 11 and the second
clectronic element 12. In addition, in the step of the sealing
compound 2A on the circuit board module 1A, the sealing
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compound 2A 1s coated under a vacuum environment having
a predetermined vacuum pressure to cover the plurality of
first electronic elements 11 and the second electronic ele-
ments 12. In other words, the sealing compound 2A 1s coated
on the circuit board module 1A by a VPES (vacuum printing
encapsulation system), 1n order to cover the plurality of first
clectronic elements 11 and the second electronic elements
12, which 1s not limited 1n the present disclosure. In other
embodiments, 1n the step of coating the sealing compound
2A on the circuit board module 1A, the sealing compound
2A may be coated under an atmospheric pressure environ-
ment. In addition, it should be noted that the material and
characteristics of the sealing compound 2A are similar to
that of the mold sealing layer 2 in the abovementioned
embodiment, and will not be reiterated herein.

Referring to FIG. 4, FIG. 8 and FIG. 9, 1n the step S103:
a conductive metal board module 3A 1s disposed on the
sealing compound 2A that has not solidified. In the present
disclosure, under the circumstance that the conductive metal
board module 3A 1s disposed on the sealing compound 2A
that has not solidified, the sealing compound 2A may be
reshaped by the contour of the conductive metal board
module 3A when the conductive metal board module 3 A has
a concave shape or a convex shape, and a portion of the
conductive metal board module 3A 1s disposed more adja-
cent to the first electronic element 11.

Referring to FIG. 4 and FIG. 9, n the step S104: the
sealing compound 2A 1s solidified to form a mold sealing
structure 2A' that 1s combined to the conductive metal board
module 3A. For example, 1n the step of solidifying the
sealing compound 2A to form the mold sealing structure 2A'
that 1s combined to the conductive metal board module 3 A,
the sealing compound 2A may be solidified by natural
solidification or heat solidification, so as to form the mold
sealing structure 2A' that 1s solidified and/or fixed 1n shape.
For example, the heat solidification may refer to baking. In
addition, 1t should be noted that the mold sealing structure
2A" mncludes a plurality of mold sealing layers 2 1in which
cach of the plurality of mold sealing layers 2 1s equivalent
to the mold sealing layer 2 1n FIG. 1 to FIG. 3, that 1s, the
plurality of mold sealing layers 2 are connected before the
mold sealing structure 2A' 1s divided apart 1n the following
process. With this structure, since the conductive metal
board module 3A 1s disposed on the sealing compound 2A
that has not solidified, the conductive metal board module
3A may adhere to the mold sealing structure 2A' when the
sealing compound 2A 1s solidified into the mold sealing
structure 2A'. That 1s to say, 1 the step of solidifying the
sealing compound 2A to form the mold sealing structure 2A',
the conductive metal board module 3A 1s combined to the
mold sealing structure 2A', 1.e., the conductive metal board
module 3A directly contacts and adheres to the mold sealing,

structure 2A' through bonding.

Referring to FIG. 4, FIG. 10 and FIG. 11, 1n the step S105:
the conductive metal board module 3A and the mold sealing
structure 2A' are cut to form a plurality of containing
grooves S. For example, in the step of cutting the conductive
metal board module 3A and the mold sealing structure 2A'
to form the plurality of containing grooves S, a plurality of
conductive ground elements 13 1n the substrate component
part 10A may be respectively exposed from the plurality of
containing grooves S. In other words, 1n the step of cutting
the conductive metal board module 3A and the mold sealing,
structure 2A' to form the plurality of containing grooves S,
the conductive metal board module 3A 1s divided into the
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plurality of conductive metal boards 3, and the mold sealing
structure 2A' 1s divided mto the plurality of mold sealing
layers 2.

Each of the plurality of conductive metal boards 3 cor-
responds to each of the plurality of first electronic elements
11 and each of the plurality of the second electronic elements
12, respectively, and each of the plurality of conductive
metal boards 3 includes a body portion 31 and a heat
dissipating portion 32 connected to the body portion 31. A
vertical projection of the heat dissipating portion 32 onto the
substrate component part 10A at least partially overlaps with
a vertical projection of the first electronic element 11 onto
the substrate component part 10A, and a vertical projection
of the body portion 31 onto substrate component part 10A at
least partially overlaps with a vertical projection of the
second electronic element 12 onto the substrate component
part 10A. In addition, when the second embodiment of the
present disclosure 1s applied with the implementation of
FIG. 2, the heat dissipating portion 32 1s 1n a concave shape
relative to the body portion 31, and the heat dissipating
portion 32 1s disposed more adjacent to the substrate com-
ponent part 10A than the body portion 31. However, when
the second embodiment of the present disclosure 1s applied
with the implementation of FIG. 3, the heat dissipating
portion 32 1s convex relative to the body portion 31, and the
body portion 31 1s disposed more adjacent to the substrate
component part 10A than the heat dissipating portion 32.

In addition, in the implementation of FIG. 2, since the
conductive ground element 13 1s embedded into the sub-
strate 10, 1n the step of cutting the conductive metal board
module 3A and the mold sealing structure 2A' to form the
plurality of contaiming grooves S, at least a portion of the
substrate component part 10A 1s cut to eXPOse the plurality
of conductive ground elements 13 located in the substrate
component part 10A from the plurality of containing
grooves S. In addition, it should be noted that, for conve-
nience of the subsequent procedures, 1n the step of cutting at
least a portion of the substrate component part 10A, the
substrate component part 10A can be not completely cut
apart. However, the present disclosure 1s not limited thereto.

Reterring to FIG. 4, FIG. § and FIG. 12, FIG. S 1s a
schematic diagram of the step S106 of the method for
manufacturing the package structure according to the second
embodiment of the present disclosure. In the step S106: a
plurality of conductive coating layers 4A' 1s formed 1n the
plurality of contaiming grooves S. For example, the plurality
of the conductive ground elements 13 are electrically con-
nected to the plurality of conductive metal boards 3 through
the plurality of conductive coating layers 4A'.

The steps of forming the plurality of conductive coating,
layers 4A' 1n the plurality of containing grooves S are as
follows. In the step S1061, a plurality of conductive layers
4A are coated 1n the plurality of containing grooves S. For
example, 1n the step of coating the plurality of conductive
layers 4A 1n the plurality of containing grooves S, the
plurality of conductive layers 4A are coated under a vacuum
environment having a predetermined vacuum pressure,
which 1s not limited in the present disclosure. In other words,
the plurality of conductive layers 4A are coated in the
plurality of containing grooves S by a VPES, which 1s not
limited 1n the present disclosure. In other embodlments n
the step of coating the plurality of conductive layers 4A in
the plurality of containing grooves S, the plurality of con-
ductive layers 4A may be coated under an atmospheric
pressure environment. In addition, it should be noted that
cach of the plurality of conductive layers 4A 1s a coating
layer or a colloid, and may be coated 1n the plurality of
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containing grooves S by spraying or printing. Furthermore,
in the step S1062, the plurality of conductive layers 4A are

solidified to form the plurality of conductive coating layers
4A'. For example, in the step of solidifying the plurality of
conductive layers 4A, the plurality of conductive layers 4A
may be solidified by natural solidification or heat solidifi-
cation, to thereby form the plurality of conductive coating
layers 4 A’ that are solidified and/or fixed in shape. With this
structure, 1n the step S106, the plurality of conductive
coating layers 4A' that 1s used for electrically connecting the
conductive ground element 13 and the conductive metal
board module 3A are formed by forming the plurality of
conductive layers 4A 1n the plurality of containing grooves
S. In addition, the plurality of conductive layers 4A are
equivalent to the plurality of conductive coating layers 4A'
that have not solidified, and each of the plurality of con-
ductive coating layers 4A' 1s equivalent to two adjacent
conductive layers 4 that are connected with each other and
not cut apart.

Referring to FIG. 4 and FIG. 13, in the step S107, the
plurality of conductive coating layers 4A' are cut to form a
plurality of package structures U. For example, the plurality
of package structure U 1s formed by cutting the plurality of
conductive coating layers 4A' along a predetermined line. In
addition, the step of cutting the plurality of conductive
coating layers 4A' to form a plurality of package structures
U further includes cutting the substrate component part 10A
to form the plurality of package structures U. With this
structure, the plurality of conductive coating layers 4A' are
cut to form the plurality of conductive layers 4, the substrate
component part 10A 1s cut to form a plurality of substrates
10, and a plurality of first electronic elements 11 are respec-
tively disposed on the plurality of substrates 10.

Third Embodiment

Referring to FIG. 14 to FIG. 18, FIG. 14 1s a flow chart
ol a method for manufacturing a package structure accord-
ing to a third embodiment of the present disclosure, FIG. 135
to FIG. 17 are schematic diagrams of steps of the method for
manufacturing the package structure according to the third
embodiment of the present disclosure, and FIG. 18 1llus-
trates a sectional view of another package structure accord-
ing to the third embodiment of the present disclosure. It
should be noted that characteristics of the elements of the
package structure U for the production method provided in
the third embodiment are similar to that of the package
structure U 1n the abovementioned embodiments, which 1s
omitted.

Referring to FIG. 6, FIG. 7 and FI1G. 14, 1n the step S201,
a circuit board module 1A 1s provided. The circuit board
module 1A includes a substrate component part 10A and a
plurality of first electronic element 11 disposed on the
substrate component part 10A. In the step S202: coating a
sealing compound 2A on the circuit board module 1A. It
should be noted that manufacturing processes regarding the
step S201 and the step S202 are similar to those of the step
S101 and the step S102, and will not be reiterated herein.

Referring to 14 and FIG. 15, 1n the step S203, disposing
a plurality of conductive metal boards 3 on a sealing
compound 2A that has not solidified. In the present disclo-
sure, the plurality of conductive metal boards 3 are respec-
tively corresponding to the plurality of first electronic ele-
ments 11. In addition, since the conductive metal board 3 1s
disposed on the sealing compound 2A that has not solidified,
the sealing adhesive 2A may be reshaped by the contour of
the conductive metal board 3 when the conductive metal
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board 3 has a concave shape or a convex shape, and a portion
of the conductive metal board 3 1s disposed more adjacent to
the first electronic element 11. In other words, compared
with the step S103, the step S203 1s to dispose the plurality
of conductive metal board 3 on the sealing compound 2A
that has not solidified, which improves a fluidity of the
sealing compound 2A that has not solidified when the
conductive metal board 3 is pressed onto the sealing com-
pound 2A that has not solidified.

Referring to FIG. 14 and FIG. 16, 1n the step S204, the
sealing compound 2A has been solidified to form a mold
sealing structure 2A' that 1s combined to the plurality of
conductive metal boards 3. With this structure, the plurality
of conductive metal board 3 may be adhered to the mold
sealing structure 2A'. That 1s to say, 1n the step of solidifying
the sealing compound 2A to form the mold sealing structure
2A' the conductive metal board 3 1s combined with the mold
sealing structure 2A', 1.e., the conductive metal board 3
directly contacts and adheres to the mold sealing structure
2A'" by bonding. In addition, the method of solidifying the
sealing compound 2A 1n the step S204 1s similar to that of
the step S104, and will not be reiterated herein.

Referring to FI1G. 14 and FIG. 17, 1n the step S205: cutting,
the mold sealing structure 2A' and the substrate component
part 10A to form a plurality of package structures U’ that are
about to be coated. For example, in the step of cutting the
mold sealing structure 2A' and the substrate component part
10A to form the plurality of package structures U' that are
about to be coated, a conductive ground element 13 of the
substrate component part 10A may be exposed from two
adjacent package structures U' that are about to be coated. In
addition, 1n the step of cutting the mold sealing structure 2A'
and the substrate component part 10A to form the plurality
of package structures U' that are about to be coated, the mold
sealing structure 2A' 1s divided into a plurality of mold
sealing layers 2, and the substrate component part 10A 1s
divided into a plurality of substrates 10. In other words, 1n
the step S2035, the mold sealing structure 2A' and the
substrate component part 10A are cut apart completely to
form the plurality of package structures U' that are about to
be coated.

Retferring to FIG. 14 and FIG. 18, 1n the step S206:
forming a conductive layer 4 on the package structure U' that
1s about to be coated. For example, 1n the step of forming the
conductive layer 4 on the package structure U' that 1s about
to be coated, a conductive layer 4A may be coated on the
side surface 203 of the package structure U' by spraying or
printing, and then the conductive layer 4A 1s solidified to
form the conductive layer 4. In other words, compared with
the abovementioned second embodiment, the third embodi-
ment 1s to coat a plurality of conductive layers 4 on the
plurality of package structures U' that are about to be coated,
respectively, and the plurality of conductive layers 4 are
formed on the side surfaces of the plurality of package
structure U' that are about to be coated.

Referring to FIG. 2, as can be seen by comparing FIG. 2
with FIG. 18, in the step S205 of the third embodiment, the
mold sealing structure 2A' and the substrate component part
10A are divided into a plurality portions to form the plurality
of package structure U' that are separated and about to be
coated. Therefore, when disposing the conductive layer 4,
the conductive layer 4 can be formed on the side surface 203
of the mold sealing layer 2, the side face 303 of the
conductive metal board 3 and the exposed surface 130 of the
conductive ground element 13, and the conductive layer 4
can completely cover an outer surface of the substrate 10.
That 1s to say, the present disclosure 1s to have the conduc-
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tive layer 4 electrically connected between the conductive
metal board 3 and the conductive ground element 13, and the
location of the conductive layer 1s not limited 1n the present
disclosure. In addition, 1t 1s worth noting that other structural
characteristics of the package structure U in FIG. 18 are
similar to those of the package structure U 1n FI1G. 2, and waill
not be reiterated herein.

Referring to FIG. 19, as can be seen by comparing FIG.
19 with FIG. 18, 1n the implementation of FIG. 18, the
conductive layer 4 simultaneously abuts against the side
surface 203 of the mold sealing layer 2, the side face 303 of
the conductive metal board 3 and the exposed surface 130,
thereby the conductive layer 4 is electrically connected to
the conductive metal board 3 and the conductive ground
clement 13. However, 1n the implementation of FIG. 19, the
conductive layer 4 simultaneously abuts against the side
surface 203 of the mold sealing layer 2, the top surface 201
of the mold sealing layer 2, the side face 303 of the
conductive metal board 3 and the exposed surface 130 of the
conductive ground element 13, thereby the conductive layer
4 15 electrically connected to the conductive metal board 3
and the conductive ground element 13. In other words, 1n
order to form package structure U 1 FIG. 19, in the step
S205 of cutting the mold sealing structure 2A' and the
substrate component part 10A to form the plurality of
package structures U' that are about to be coated, a portion
of the mold sealing layer 2 may be reserved for exposure
without being covered by the conductive metal board 3,
namely, a portion of the top surface 201 of the mold sealing
layer 2 may be exposed from the conductive metal board 3.
With this structure, 1n the step S206 of forming the conduc-
tive layer 4 on the package structure U' that 1s about to be
coated, the conductive layer 4A may be coated on the side
surface 203 of the package structure U' that 1s about to be
coated and a portion of the top surface 201 of the mold
sealing layer 2 that 1s exposed from the conductive metal
board 3. Finally, the conductive layer 4A 1s solidified to form
the plurality of package structures U.

One of the beneficial eflects of the present disclosure 1s
that, by virtue of “the conductive metal board being disposed
on the top surface and adjacent to the first electronic
clement”, “the conductive layer being disposed on the side
surface and electrically connected to the conductive metal
board” and “the conductive metal board and the conductive
layer being each an independent component”, the package
structure U of the present disclosure has the ability of
clectromagnetic shielding, and the heat dissipation eth-
ciency of the package structure 1s also improved. In addition,
by virtue of “disposing a conductive metal board module on
the sealing adhesive that has not solidified” and “forming a
conductive coating layer on the plurality of containing
grooves, with the conductive coating layer being electrically
connected to the conductive ground element and conductive
metal board module”, the package structure of the present
disclosure has the ability of electromagnetic shielding and
the heat dissipation efliciency of the package structure 1s also
improved.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
illustration and description and 1s not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible 1n light of
the above teaching.

The embodiments were chosen and described 1n order to
explain the principles of the disclosure and their practical
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application so as to enable others skilled in the art to utilize
the disclosure and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What 1s claimed 1s:
1. A package structure, comprising;

a circuit board including a substrate and a {first electronic
clement disposed on the substrate;

a mold sealing layer disposed on the substrate and cov-
ering the first electronic element, the mold sealing layer
having a top surface, a bottom surface corresponding to
the top surface, and a side surface connected between
the top surface and the bottom surface;

a conductive metal board disposed on the top surface and
adjacent to the first electronic element; and

a conductive layer disposed on the side surface;

wherein the conductive metal board and the conductive
layer are each an imndependent component;

wherein the conductive metal board has a top face, a
bottom face corresponding to the top face, and a side
face connected between the top face and the bottom

il

face;

wherein the circuit board fturther includes a conductive
ground element embedded into the substrate;

wherein the conductive ground element has an exposed
surface for which the substrate 1s exposed, the conduc-
tive layer 1s bent and directly contacts the side surface,
the side face, the top surface, and the exposed surface,
and the conductive layer 1s electrically connected to the
conductive metal board and the conductive ground
clement.

2. A package structure, comprising:

a circuit board including a substrate and a {first electronic
clement disposed on the substrate;

a mold sealing layer disposed on the substrate and cov-
ering the first electronic element, the mold sealing layer
having a top surface, a bottom surface corresponding to
the top surface, and a side surface connected between
the top surface and the bottom surface;

a conductive metal board disposed on the top surface and
adjacent to the first electronic element; and

a conductive layer disposed on the side surface;

wherein the conductive metal board and the conductive
layer are each an independent component;

wherein the conductive metal board has a top face, a
bottom face corresponding to the top face, and a side
face connected between the top face and the bottom
face;

wherein the circuit board further includes a conductive
ground element embedded into the substrate;

wherein the conductive ground element has an exposed
surface for which the substrate 1s exposed, the conduc-
tive layer directly contacts the side surface, the side
face, at least a portion of the top face, and the exposed
surface, and the conductive layer 1s electrically con-
nected to the conductive metal board and the conduc-
tive ground element.
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